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Myoglobin (Mb) belongs to the family of vertebrate oxygen-binding haem proteins and is predominantly expressed in cardiac and red skeletal muscles that rely on aerobic metabolism to perform sustained work. 1 Additional members of this protein family are of course haemoglobin, the red dye of blood, and the more recently discovered proteins neuroglobin and cytoglobin. Owing to the notoriously low solubility of oxygen in aqueous solutions, haem proteins such as haemoglobin and Mb substantially enhance the total oxygen content in blood and muscle, respectively, and therefore represent important oxygen stores. Mb is expressed at high concentrations in the heart ( 200 mM), and therefore Mb is thought to buffer short phases of ischaemia by release of oxygen when capillary oxygen supply is limited. Another function of Mb, termed 'facilitated oxygen diffusion', postulates that besides a flux of physically dissolved oxygen a flux of Mb-bound oxygen may exist. or Mb concentration to 0, the authors were able to estimate the relative contribution of facilitated O 2 diffusion and of oxygen storage functions to total cardiac oxygen supply. They found that Mb contributes substantially to systolic oxygen supply of the heart, both via oxygen storage as well as by facilitated diffusion. Taken together, both functions of Mb are sufficient to maximally bridge one-third of the systolic phase, demonstrating that other sources of oxygen, e.g. haemoglobin-bound O 2 in the capillaries, appear to play a larger role than Mb under these conditions. In addition to the calculation of myoglobin contribution to systolic oxygen supply, Endeward et al. also addressed the question to what extent critical factors such as haematocrit, coronary flow, and capillary density, all of which determine cardiac oxygen supply, must be altered in order to compensate for a loss of Mb. These analyses show that minor elevations of these factors are sufficient to compensate for the loss of Mb. In this context, it is interesting to note that Mb knockout mice make use of a combination of all of these mechanisms to adapt to the loss of Mb. 5 What are the implications of these model calculations? This paper predicts a specific role of Mb to ensure oxygen supply during systolic compression with anoxic zones containing highly desaturated Mb, which will form around the venous end of capillaries under high work load. Since systolic subendocardial blood flow is more compromised than subepicardial flow, the importance of Mb to sustain oxygen supply of the inner myocardial layers increases. Interestingly, a higher local expression level of Mb is observed just in the subendocardial zone, which could reflect the higher demand for a Mb-mediated oxygen supply in this part of the heart. 6 It is well documented that Mb has an intimate relationship not only with oxygen but also with nitric oxide. 7 8 Moreover, NO has a proven anti-adrenergic effect in cardiac myocytes. 10 Thus, in the working human heart, a locally elevated Mb-dependent NO formation may antagonize catecholamine stimulation of inotropy and thereby limit cardiac work and oxygen demand in regions of limited oxygen supply during systolic compression.
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